The absorptivity or reflectivity of crystals of V, Ta, and Mo was measured from 0.1 to 35 eV. The data were Kramers-Kronig analyzed to determine the dielectric functions. The inadequacy of a simple Drude model to describe absorption at low energy is discussed. Structure in the dielectric functions is discussed in terms of direct interband transitions which extend to about 18 eV. Features below 6 eV are attributed to transitions near Σ, G, and perhaps along P(D)N for V, Ta, and Mo, with additional transitions in Mo from the Δ portion of the Brillouin zone. High-lying energy bands are identified as giving rise to high-energy structure in the dielectric functions. Results obtained previously for Nb are reviewed and compared. The electron-energy-loss functions were calculated and are discussed in terms of volume and surface plasmons. These metals all exhibit two volume and two surface plasmons. 
I. INTRODUCTION The understanding of the electronic properties of the transition metals lags far behind that of the simple and noble metals. In part, this is due to the technical difficulties in obtaining high-purity samples for experimental study, but an equally formidable barrier for the theorist has been the very nature of the nonlocalized d electrons. Recently Fig. 4 . Again, the high-energy region is expanded for clarity. For Mo, Fig. 9 . The discussion of the electronic properties will be based on Fig. 9 The discussion so far has been concerned only with low-energy features in the dielectric function. In particular, we have shown that for the four bcc transition metals under consideration, one can identify the Z, G, and possibly P(D)N regions of k space as probably responsible for structure below -6 eV. Above -6 eV, such identifications become more tenuous.
In their study of Ta, Mo, and W, PV calculated E(k) to -20 eV above EF. {See Fig. 12 .) There is a fairly flat band about 11-12eV above E~, a band composed largely of f-like states. They showed that for about 7 eV above Hz, the band DOS was low;
Ha, was placed about 3.75 eV above E~. On the basis solely of the band DOS of Fig. 13 (Ta) . They also reported structures at lower energies, but not at the energies predicted by the free-electron-gas I/v'2 relation of bulk to surface plasmon energy. Nonetheless, they attributed a clearly defined peak near 10 eV (Mo) and a less well-defined peak at about the same energy (Ta) to surface losses. Reference 74 also observed structure at 10.1 +1.2 eV (Ta) 
